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(54) Air sterilizing and doodorlzlng 
device 

(57) An air deodorizing and sterilizing 
device (1) which Is compact and sate to 
use comprises a plurality of catalyst 
members (12) each having throughholes 
and disposed with gaps between each 
other, a cover (20) for tightly sealing the 
periphery of the gaps between each of the 
opposing surfaces of the adjacent catalyst 
members and electrodes (14 ,15) 
disposed on the opposing surfaces of the 
catalyst members for applying a high 

VOlta ?n a further modified device the 
catalyst members are made of mater al 
having electrooonductivity substantially 
identical with that of the electrodes so that 
a corona discharge Is produced in the 
througholes of the catalyst members as 
wen as between the electrodes. The 
deodorizing and sterilizing functions can 
be maintained for a long period of time. 
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STEBILIZING '»» DEODORIZING DEVICE 



The present invention concerns a sterilizing and 
deodorizing device Tor re.ovln* odors, for example in a 
refrigerator, etc. or in a room and, at the 

verilizing bacteria suspendingin atmospheric air. More , 

it relates to a device for generating ozone : 
particularly, it relates to 
6y the application or a high voltage, reading generated 
ozo „e with smelly components causing odors, to conduct 
aeodorizatlon and starvation and. further, 
odors by a catalyst and decomposing excass ozone oy - 
catalyst so that generated ozone is not leafced to- the 

OU "rinventional sterilizing and deodorizing device 5 0 has 
be en constituted as shown In rig.lO. la Pig. 10. there are 
stl o„n a casing ,1. a hlower ». ozone generating electrodes 
3 ^supplied with high voltage Prom a high voltage power 
Lee 55 . and a catalyst „ having a plurality oP through 
ho les 5 7 in a honeycomh-UKe shape. The catalyst is made 
By entirely sintering meteriel having deodorizing and ozone 
d ecomposing catalytic activity or disposing a catalyst on 

li2 lng and deodorizing device 50. a high voltage is applied 
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between the electrodes 53 and 5* from the high voltage 
power source 55 to induce corona discharge and generate 
ozone. Then, smelly components in air 5 8 introduced by 
the blower 52 from an inlet 59 to the inside of the casing 
51 are reacted with ozone to be deodorized, and sterilized. 
Then the air is passed through the through holes 57 in 
the catalyst member 56. so that it is further deodorized 
and excess ozone is decomposed to discharge air 61 with 
reduced smelly components and free from ozone from the 
exit 60. Excess ozone is decomposed in the catalyst 
member 56 . because ozone is harmful to a human body such, 
if present in a great amount, possibly attacking lungs, 
causing dazzling, giving stimulations to eyes, etc. 

However, in the conventional device 50 as described 
above, if the operation of the blower 5 2 is interrupted by ^ 
means of troubles or wire disconnections, since ozone 
generated between the electrodes 53 and 5* does not flow 
into the through holes 57, it is not decomposed but may 
diffuse through the inlet 59 or the exit 60 to the outside 
of the casing 51 to bring about a safety problem. 

Further, since an ozone generation device comprising 
the electrodes 53, 5<* and the high voltage power voltage 55 
and the catalyst member 5 6 are disposed separately, a large 
installation space is required, which is not suitable to 
those devices of narrow space such as a refrigerator, etc. 
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-. Novice 50 as described 
In addltXon, Xn «- conventual .ev.ce 5 

sbove. «-.— - eleC " ber 5 r roC deeded 

« «. Ho ratalyst member 5b For 

ozone decomposing effects ere 

since the cataXyst memher 5 6 has a hi** - # 

sod sensihle to contains ,Xth mol,~- o ^ ^ 

- es dusts such .-- ^ 

or the oataxvst member 5 6 Is deodorlllns oc o.compo- 

„ resuXts Xn the prohlem that he _ ^ ^ 

slng effXcXency Xs reduced to Xeav 

± s In such a case, there Is no 

■ . catalyst ment) er 56 Xn the. 

. me ans for reactivate . ^ (o 

oonventxonax devXce 5 0 and the a 
be replaced wXth fresh one on every 

i vXe« of the for. B oln B ProbXems Xn the prior art, 
" « of the present invention to provide a 
« is an object of the 
compact sterlll*Xn g and deodorXaXn* 

mother object of the of aeoaori ,in B 

. d eodorXsXn g device ca, * c ^ ^ ^ 

.ffect and decomposing efrec 

, ^-tr,cr device according *o 
The sterilising and deodorizing devi 



a 
e 

of time 



_ 4 - 



th e pees- invention ccprises a pXuraXity or honey-b- 

Ip — . — — * piuraiity ° thro 

I . an. connect., in cascade at a predetermine. S ap to 
I other, a cover -er - ti S htXy -in, - 
pnery or S aps between opposin* surfaces- of a.Jacent 
a lyst L«s an. eiectro.es .ispose. Tor appXyins 
a X,h voXta B e is appXie. between the opposin, surtac e^ 
' xn the present invention with toe rore 8 oin S cons - 

, , 1a at first deodorized when it is 
Hnn a i r to be treated is at tirs*. 

^,oharee is induced by a high 
Then, corona discharge x» 
member. Then, electrode s .ispose. between 

voXtase appXie. between the eXectro „ nerate 
th . opposing surraces oC the cataXyst »e m becs to g ener^ 
cone, by which the sir passe. throu g h the throush hoXe 
Z Z -St estaXyst -ber is steriXise. an. .eo.orise. 

r r. Core- are remove, an. e.eess cone is .expose. 
Iy the cataXyst in the throu,h hoXes of the .ownstree. 

catalyst members. 

In a case .here, the .evice comprises three or .ore 
cataXyst n,en,bers. such operation an. processing are 

repeated in the same way. 

^n«y to the present invention is 
The device according. to tne P 

a Ppl XcabXe both to a constitution in which air is cause 
to rl o„ into the throush hoXes in the cataX y st .e.ber by 
ut iXisXn S spontaneous convection, an. . eonatxtution 
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having a blower. Even in a case if the air stream should 
he interrupted due to troubles of a blower, etc. and ozone 
is generated continuously between the electrodes, since 
ozone is decomposed between the catalyst members on both 
sides, ozone can be prevented from external discharging, 
in a- further embodiment, the present invention provides a 
deodorizing and sterilizing device which comprises a plurality 
of honeycomb-ehape catalyst members each having a plurality 
of through holes and connected in cascade at a predeter- 
mined gap to each other, a cover member for tightly sealing 
the periphery of gaps between opposing surfaces of adjacent 
catalyst members and electrodes disposed for applying a 
high voltage is applied between the opposing surfaces and 
used for deodorization and sterilization, in which each of 
the catalyst members is made of material having comparable 
electroconductivity substantially identical with that of 
the electrode, so that corona is discharged between the 
through holes of the catalyst member as well as between 

the electrodes. 

With the device according to the present invention 
having the foregoing constitution, ozone is generated 
between the electrodes disposed to each of the catalyst 
members and used for deodorization and sterilization and, 
since corona is discharged also between the through holes 
of the catalyst member and electrons and ions formed by 



. 6 - - 

the corona discharge Impinge against the surface along 
the through holes of the catalyst member, contaminations 

deoosited on the surface are repelled. 

P For I better understanding of the present invention and to show 
now the same may be carried into effect, reference will now be made . 
DY w *v of example, to the accompanying drawings in which:- 
' Fig 1 Is a perspective view illustrating a preferred 
embodiment of a sterilizing and deodorizing device according " 
to the present invention; 

Fig. 2 is a cross sectional view of the device shown 

in Fig. 1; 

Fig 3 is a graph illustrating the change of the amount 
of ozone leaKed upon stopping of a blower in the conventional 
device and the device according to the present invention; 

Fig <Ka.) is a cross sectional view of another embodx- 
m ent of the device according to the present invention; and 

Fig. Mb) is an explanatory view for the operation of 
the device; 

Fig. 5 is across sectional view illustrating the 
state of testing the effect of the preferred embodiment, 
•Fig. 6 is a graph illustrating the result of the 

test; 

Fig. 7 is a cross sectional view showing a further 
embodiment of the device according to the present 
invention; 

Fig. 8 is a perspective view illustrating a state of 



- 7 - 

mounting the device; 

FU , is a cross sections! view of e still further 
embodiment of the device according to the present inven- 
tion; and 

Fig. 10 is a cross sectional view of a conventional 
device. 

• The preferred embodiments of the present invention will be 
. described by reference to Figs. 1 to 3. 



Example 1 

Flg . 1 and Fig. 2 are, respectively, a perspective 
view end a cross sectional view for one embodiment of e 
sterilizing and deodorising device 1 according to the 
present invention. In the figures, catalyst members 12. 
„ each having a plurality of through holes 7 are prepared, 
as described above, from material having a catalytic effect 
by means of sintering, etc. or depositing s catalyst to 
the inner surface of. the through holes 7 by means of flame 
spraying cr coating. The catalyst usable herein may com- 
prise S10 2 as the main ingredient mixed with «n0 2 or TiO,, 
or insulating material such as sctivated carbon, but the 
cetalyst used in the present invention is not limited only 



thereto- 
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The catalyst members 12 and 13 are disposed et an 
appropriate gap 0 and electrodee ». 15 made of oopper 
alloy, sliver or aluminum are Integrally formed to the 
opposing surfaces of both of the members by means of 
flame spraying, and the electrode surface Is coated with 
insulation material 16 such as a resin or varnish. The 
respective electrodes » and 15 sre connected by way of 
wl res 17 and 18 to the output terminal of the high voltage 
po «er source 5 respectively. A cover 20 is attached to 
abutting ends of the catalyst members 12. 13 so that the 

a *h«. MD 19 between the catalyst members 
periphery around the gap lgoeiwee 

12 and 13 is tightly closed. The cover 20- is a cylindrical 
form made of Insulating material such as a resin and, if 
quired, secured at the both ends of the cover 20 to the 
catalyst members 12 and 13 by means of adhesives. In this 
embodiment, the catalyst (» or 13) has length A of 13 mm. 
wl „ th B of 60 mm and height H of 30 mm. Further, the gap 
19 (0) is 1 mm - 10 mm and the through hole 7 has about 
0.5 mm to 1.0 mm of diameter (in the case of a circular 
hole) or orthogonal diameter (in the case of a polygonal 
hole)-, but the invention is not restricted to such a size 
for each of the portions. 

in this constitution, air 8 to be treated is intro- 
duced by the blower 2 into the through holes 7 of the 
catalyst member 12 and deodorized upon passing through 
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the through holes 7 due to the contact or the -U, 
components with the catalyst. On the other hand, corons 
« discharged due to s high volts 5 e applied between the 
el ectrodes M end 15 fron, the high power voltsge power 
source 5 to genersta osone. which sterilises end deodorises 
,n, sir 8 as it pssses through the through holes 7 of the 

„„ 1? Further, the sir Is deodorised snd 
catalyst member 12. Furtner, 

e «=ss osone is decomposed by the catalyst in the through 

h0 les 7 is the adjacent catalyst member 13 through which . 

the air is psssed subsequent. 

Fis 3 shows a change or osone concentrstion with lapse 

or time at the outside or a casing when the conventions! 
device 50 as shown in Fig. 10 or the embodiment 1 or the 
present invention is placed in a test chamber and osone 
ls continuously generated by the high voltage power source 
5 arter interrupting the operation of the blower 2 (casing 
ls „ot shown in Figs. 1 and 2). In the conventional 
device 50, the osone concentration is. gradually increased. 
On the other hand, in the case or the device 1 according 
to the present invention, the osone concentration shows no 
substantial increase and leaKage or osone was not observed 
even arter elapse or mln. Accordingly, ir the operation 
or the blower 2 should be Interrupted by some or other 

osone leakage is not caused. Further, In the 
reasons, ozone xeaivciec 

a- „ tn the oresent embodiment, air can be 
device 1 according to the presei 
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caused to rlow through the through hole T also by utilising 
a spontsneous convection rormed at the inside or a rerri- 
..ratlng chamher, etc. Also in tnis case, if the direction 
or t „e sic streem is reversed by some or other reason 

s sterilising end deodorizing device not retiring the 
blo wer a csn be realised and. Tor example, cell-actuated 

device Is provided. a..,,.,! 
In the deodorising end sterilising device 1 as detailed 

aoove, since the osone generation section is in —les- 
ion with the outside or the sterilising and deodorising 
section only by way or the through holes in the catalys 

d ue to interruption or the blower, etc. generated osone 
al-ays passed through the through holes in the catalyst 
member and decomposed. Accordingly, leakage or osone to 
the outside or the sterilising end deodorising region can 

be prevented to improve the safety . Further, since the 

el ectrodes are. combined with the catalyst member , etc. 

a compact sterilising and deodorising device can be 

obtained, 

Description is to be made for another embodiment 
the present invention referring to Figs. - to 6. 

In s deodorising end sterilising device 1A shown in 
Flg Ms), components having identlcsl functions with 
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«, device 1 shown In F1M- 1 2 Carry **" 
those in the device 1 descrlp tlons therefor 

SM ,e reference numerals and d.taile 

are omitted. 

EXample 2 A . ,. r iii Z ing device 1A shown ia Fig. 

The deodorising an* steril »™ ^ lfA and 

4(a) comprises ^ as ±n the 

13A each having a plurality of . through holes 

device 1 described above. 

heps 12A i 3 A are made of material 
The catalyst members .12*.. nductivity with that 

hs t a ntial3y identical electroconductivity 
having substantially resistan ce between both 

of electro.es « and -ctr ^ ^ ^ 

- ° f ab ° Ut ' er 1 ' 13A usable herein are made 

The catalyst members 12A. . 

n piectroconductive material sucn as 
of , Tor example, electro _ or with activated 

powder mixed with SiO,. MnO, and TiO 

carb on, or honeycomb-liKe electroconductive su PP 

with Ti0 2 , Mn0 2 , etc. _ _ 

^ U 15 made or copper alloy, sixve 
Electrodes 14, 15 ma spra ying, 
integrally formed by means of flame P 

•ri:,::.;:i. ....... .. - — " 



trodes 1U and 15- 
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As a constitutions of the device 1A are the seme es 
those in the device 1 shown In Figs. 1 end 2. 

Description -111 then be made to the operation of the 
device 1 having the foregoing constitution while also 
referring to Fig. Kb). Fig. 5 end Fig, 6. 

Air 8 to be treeted is Introduced by means of the 
bl o„er 2 into the through holes 7 of the catalyst member 
1M and the smelly components ere deodorized upon passing 
through the through holes 7 being in contact with the 
cetalyst. on the other hand, corona is discharged due to 
the high voltage applied between the electrodes 1» and 1 5 
rrom the high voltage power source 5 to generate ozone. 
The eir 8 passed through the through holes 7 in the cata- 
ly st member 12A is sterilized and deodorized by ozone. 
Pcrther, air is deodorized and excess ozone is decomposed 
' by the catalyst in the through holes 7 of the catalyst 
member 13 disposed at the downstream. 

X» addition to the generation of ozone by the elec- 
trodes 14 and 15 as described above, corona is discharged 
also on the surface 7a facing the through holes 7 of the 
catalyst member 12A as shown In an enlarged view of Fig. 
M a). Streams of electron or ion. caused by the corona 
discharge repel contaminants such as moistures or oils 
deposited to the surface 7a. The repelled contaminants 
arc carried on the stream of air 8 and discharged to the 
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out slde or the d .vi« I." The situation is ,uite «- 33™. 
also in the catalyst member 13A. 

m 5 shows s test device Tor testing the errect or 
remo ving'conta»inants in the deodorising 
Flg . 6 is s graph illustrating the result or the tes 

in the test devioe shown in Fig. 5, - 3 °» 

an H the catalyst members 
solution of trlmethylamlne 36 and, the 

W attached with the eieotro.es «. « and the cover 
I, L Rising device 1* are in . 

, „ «p! 40 and the catalyst members 12A, 13A 
tiehtly sealed vessel 40, ana 

h Mtt h the 30% aqueous solution of trimethyl- 
are impregnated with the 30* aq 

a „ine 36. «*« drying in sir, a high voitage with a pes, 
„ al ue or 9 to 10 (KV, is applied to the electrodes U end 
15 from the high voltage power source 5, 

A test result in a case or applying the high voltage 
18 shown as the characteristics <»> represented hy f uU 
clr cles. while a test result in a case or not applying the 
Z> -tags is shown as the characteristic ,., represented 

. „ i. 6 respectively, 

by blank circles in Fig. . o re v 

In Fig. 6. the ehscissa shows ti„e T (.in, while the 
ordi nete shows the value ror the concentration or tr— 

-I*,* „pcsel 40 as measured by gas 
amine 36 in the tightly sealed vessel 

chromatography. , 
M apparent r». Fig. 6. the concentration is settled 

to a constant value or 300 pp. srter elapse or 100 (.in) . 
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sln ce dissociation or trimethylamin. adsorbed end re- 
adsorption thereof ere equilibrated. 

On the other hand, the charaeteristlo (a, , Tor the 
st ate in which corona discharge occurs by the application 
or the high voltage shows a tendency that the concentre 
tio n measured Tor trimethylamln. gredually increases with 

eiaps ;:; r-i - - - - - ° r mi : 

, discharge from the surface or 

amine driven out by electric discharge 

„ fh P adsorbed amount showing 
the catalyst is greater than the adsorbe 

that the effect of removing trimethylamine adsorbed to 
surf ace 7a. facing the . through holes 7 of the catalyst 

1?A 13A is remarkable, 
members idR, jo«> Hpq- 

Irl the deodorising and sterilising device 1A as des 
crib ,d .hove specincaily. it is possible to ettain a 
deodorising errect Tor the smelly components due to th 
generation or con. and decomposing errect 
and to induce corona discharge also in the through holes 
or the catalyst member due to the improvement for the 
serial or the catalyst member. It is. accordingly 
pos sible to provide a deodorising and sterilising d vie 
Lving en excellent errecte Tor removing contaminants and 
. eapsble or maintaining the roregoing-errects over a long 

period of time. 
Example 3 

A further embodiment of the present invention will 
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exolained next referring to Fig. 7. 

In a deodorizing an. sterilizing device 35 shown in 

F1E 7 cataiyst members >1 through each having a 
Fig. 7, cat constitution as 

plurality of through holes 7 in 

r the catalyst members 12, 13 are connected in 
that of the cataly 

aAe with each other by means or tightxy 
cascade witn e» electrodes 

H 27 each at a predetermined gap, and elec.tr 
2"5 through 27 eacn « *..,_>, 

,^„, a high voltage from a high 
28 through 33- for applying a nig _ 

«- are disposed to the opposing sur 

;r"r.:r... ■Li-— — 

pectively. sterilizing device 35, 

Also in the deodorizing and sterilizi g 

21 through 2U can b a refrigerator 

k= mn ,mted for example, at a corner o 
can be mounted, i In the case 

,4 etc without trouble as shown in Fig. 8. 
3 ' „ „ m Fie 8, an air stream by 

" * — tyPe ^ b u «- -ice ^ 

spontaneous COnVeC "°" °" * Tblower being disposed. 

be disposed horizontally with 

Example 4 

, , a still further embodiment of the present 
Fig- 9 shows a stui 

. • ^=,n*re US shown in Fig. 9, 
Tn th" deodorizing device *3 
invention. In cn~ u 
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„« 12 13 of the deodorizing 
, ^ ^ Ka natalyst members 12, 15 

i ~ ; r^*- »' « disposed to the outer 

deVlCe r\he catalyst -hers «. « res P ectlve!y. 
e „d face, of the =ataly ^ 
&1S o with the deodorizing device V. 

those in the deodorizing device 1 descr 
function es those _ d M 

ab ove csn he obtained and the entire size 

8a ve the installing space. roreg oln B 

is not restricted only *° 
The invention is not DOSsiD le within 

^ but various modifications are possioi 
embodiments but variou 

_ ~r the invention, 
the scope of the 1 elec trodes are disposed 

In the roresoln* ~ are 

^esrallr to the catalyst ^ ^ 

~-m^ mteerated to the cataxya 
not necessarily integr ^ ^ ^ 

the electrode can be attached not 
catalyst member but to the cover. 



CLAIMS ; 

1. A deodorizing and sterilizing device comprising a 
plurality of honeycomb shape catalyst members each having 
a plurality of through holes and disposed in cascade at a 
gap with each other, a cover for tightly sealing the 
periphery of the gap between each of the opposing surfaces 
of the adjacent catalyst members, and electrodes disposed" 
between the opposing surfaces of said catalyst members for ■ 
applying a high voltage. 

2 . A deodorizing and sterilizing device comprising a 

plurality of catalyst members each having a plurality of 
through holes, equipped with electrodes and disposed at 
a gap to each other and a cover for tightly sealing the 
periphery between the opposed surfaces of the adjacent 
catalyst members in which a high voltage is applied to each 
of said electrodes and generate ozone by corona discharge 
between each of said electrodes for deodorization, wherein 
each of said catalyst members. is made of material having 
electroconductivity substantially identical with that of 
said electrodes, so that corona discharge is formed between 
the opposing inner walls of the through holes in the 
catalyst members as well as between the electrodes. 
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3. A deodorizing and sterilizing device as defined in 

claim 2, wherein the electrodes are disposed to the opposing 
surfaces of the catalyst members covered with said cover. 

H. A deodorizing and- sterilizing device as defined in " 

claim 2, wherein the electrodes are disposed to the outer 
ends of each of said catalyst members. 

5 . A deodorizing and sterilizing device substantially 

as hereinbefore described with reference to or' as shown in 
the accompanying drawings. 
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